Insulin enhances apoptosis induced by cisplatin in human esophageal squamous cell carcinoma EC9706 cells related to inhibition of autophagy.
Chemoresistance is common among patients with esophageal squamous cell carcinoma (ESCC). We investigated the effect and mechanism of insulin on enhancing anticancer functions of cisplatin in human esophageal cancer cell line EC9706. The viability of EC9706 cells exposed to cisplatin was assessed using MTT assay. The times T1, when the number of living cells reached a plateau and T2, when the number of living cells reached a new plateau after the addition of insulin were found. T1 and T2 plateau cells were stained by Annexin V-FITC/PI and monodansylcadaverin (MDC). Fluorescent microscopy was used to observe the expression of apoptosis and autophagy intuitively. Apoptotic ratio and fluorescent intensity were analysed by flow cytometry (FCM) quantitatively. Western blotting analysis was used to estimate the protein expression levels of AKT, mTOR, PI3K, PTEN, autophage related indicator LC3-II and autophage related protein Beclin1 changes that occurred in the course of treatment. A larger number of typical autophagosomes were detected in EC9706 cells exposed to cisplatin. Insulin can increase the apoptosis induced by cisplatin. Apoptotic ratio of T1 plateau cells ((32.6 ± 4.3)%) is significantly less than T2 plateau ((47.5 ± 5.6)%). MDC fluorescent intensity at T1 plateau (104.9 ± 13.2) was significantly higher than intensity at T2 plateau (82.6 ± 10.3). After cotreatment with insulin, the expression level of LC3-II, Beclin1 and PTEN in T2 plateau cells were significantly downregulated, but AKT, mTOR and PI3K expressions significantly upregulated compared with T1 plateau. Insulin could enhance cisplatin-induced apoptosis in human esophageal squamous cell carcinoma EC9706 cells related to inhibition of autophagy. The activation of PI3K/Akt/mTOR signaling pathway induced by insulin resulted in the suppression of autophagy in EC9706 cells, which may be attributed to the anticancer effects of cisplatin.